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CHAPTEP I 
REVIEW OF THE LITERATURE 
Transfer, a learning phenomenon which incoroorates the measurable 
effects of past learning on present acouisition has long been a central 
issue for verbal learning theory and research. The emphasis, histori-
cally, has been on the measurement of gross transfer effects {Ellis, 
1965). More recently researchers have been directing their attention 
to analyzing gross transfer effects into various mechanisms which 
contribute their own measurable effect to the over-all transfer effect 
(Kausler, 1966). Currently, there is evidence of a shift from the 
traditional stimulus-resoonse-association vie~~oint to an exploration 
of the perceptual aspect of the input-output system of infonnation 
processing (Asch, 1968; Martin, 1971). 
Whatever the emphasis, transfer is central to verbal learning 
laws and rrocesses and reflects the central nosition that these laws 
and processes hold in relation to other areas of learning. This is 
particularly evidenced in the innumerable apnlications transfer laws, 
developed in the laboratory, are finding in real life outside the lab-
oratory (Kaus1er, 1966). 
One of the basic tenets of laws of transfer is interference 
theory with its corollary, the extinction hvnothesis. Currentlv there 
is growing evidence that interference-extinction theory, thouoh oener-
ally successful in predictinq outcomes in traditional laboratory tasks 
(Postman, 196lb), has only limited success in oredicting outcomes for 
extra-laboratory tasks {Jung, 1968: Postman, l963a; Underwood & 
1 
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Ekstrand, 1966). This recently acknowledged limitation of the theory, 
together with the discrepancies found (Bugelski & Cadwallader, 1956; 
Dallett, 1962; Wimer, 1964) in utilizing Osgood's transfer surface 
(1949) which incorrorates the orimarv la\'1s of transfer; the comolex 
roles played by degree of learning and meaningfulness parameters which 
as yet have no theoretical exolanation (Martin, 1965); and the contra-
dictory findings particularly in degree of learning studies (Mandler 
& Heinemann, 1956; Postman, 1962: Solso, 1969) suggest an area of re-
search the exploration of which may yield data to exnlain these limi-
tations, discrepancies, and contradictions. Jung {1970), in finding 
that second list associations could be learned even in the oresence of 
the first list, suggested that verbal learning theorists may have to 
find an explanation other than extinction to describe the process oc-
curring during a transfer task. 
Develooment of the Unlearnina_ Hypothesis and ftssociative Interference 
Theorv 
The modern fonnulation of the associative interference theory is 
a combination of several theoretical oositions (Martin, 1971). Oriq-
inally associative interference theorv combined the ideas of associative 
inhibition (Muller & Schumann, 1894, cited in Martin, 1965, p. 327) 
and retroactive inhibition (Muller & Pilzecker, 1900, cited in Martin, 
1965, p. 327). The idea of associative inhibition is that learning 
one response to a stimulus makes the learning of a second resnonse to 
the same stimulus more difficult. This is the familiar negative trans-
fer effect in the 11.-B, A-C transfer paradigm (A-c). In the case of 
tetroactive inhibition, after one resnonse is learned to a stimulus and 
then a second response is subsequently learned to the same stimulus, 
the performance of i. when required to return to the first response 
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is poorer. The interpolated learning interferes with the original 
learning. According to associative interference theory, associations 
compete to produce one or the other response to the sinqle stimulus. 
Webb {1917) introduced a two-factor theory which combined and 
modified the idea of associative inhibition and associative interac-
tion. To understand Webb's theory better, it will help to couch it in 
symbolic terms. The stimulus will be represented by the letter~· 
The first response to be learned will be represented by the letter!· 
The second resoonse to be learned will be represented by the letter f... 
After B is learned to~ in the first learning task, the initiation of 
the second task of learning f.. to A, the same stimulus, disorganizes 
the original association of ! to ~· This is the first factor of Webb's 
two-factor theory, namely, that of weakening the original learning of 
! to A (A-8). When i. is required to return to the learning of A-B, f.. 
is reinstated by the presentation of ~and competes with the emitting 
of B to A. This formulation is recoQnized as a retroaction design. 
Stated as a transfer design, learninq ! to ~ orior to learning f.. to~ 
makes B the competing resoonse which interferes with the emission of 
the f_ response. This is the second factor of Webb's two-factor theory, 
namely competition of responses. 
McGeoch (1942} proposed that only the second factor of Webb's 
two-factor theory was necessary. Responses are not lost but there is 
a competition between resoonses ! and f.. with one response acquiring 
momentary dominance over the other response and suppressing it. In 
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other words, A-C learning does not weaken the A-B association. Rather 
after A-B, A-C lea~ning, A can still evoke either B or C. Which one is 
emitted depends on which one is dominant. 
Melton and Irwin (1940) tested the imnlication in the dominance 
hypothesis that the freouencv of £intrusions in a test for recall of 
original learning should co-vary with the amount of retroaction. They 
found that this is not the case. The results of their experiment led 
them to the conclusion that unlearnino of the A-B association during A-C 
learning does take place. On the basis of this finding, Webb's first 
factor was reinstated. 
Underwood (1948a) tested A-B relearning after A-C interpolated 
learning and found a greater number of correct !!_ resoonses on the first 
trial of relearning after a 48-hour interval than after a 5-hour inter-
val. This looked like the well-known phenomenon of soontaneous recovery 
which occurs when a time interval elanses after the last extinction 
trial in a conditioning exneriment. Underwood (1948b) proposed that 
verbal associations are unlearned and then recover some of their strength 
after a period of time elaoses. 
Briggs (1954) tested the extinction or unlearning hynothesis by 
using a retroactive inhibition {RI) paradigm with two lists of 12 
paired adjectives havin~ common stimulus tenns. Each S learned the 
first list to a criterion of one perfect trial. The second, interfer-
ing list was learned to the same criterion 24 hours later. Subgrouos 
of Ss then relearned the original list after retention intervals of 
4 minutes, 6, 24, 48, or 72 hours. The 1moortant innovation to point 
out, for the purooses of this studv, is that throughout original and 
interpolated learning, Briqgs used test trials of modified free re-
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call (MFR). In MFR the stimulus terms are presented alone. S is 
asked to give the first resnonse that comes to mind, but onlv one re-
sponse. The MFR leaves the subject free to give anv response from 
either list, or from outside the list if he wishes. The frequencv of 
the type of resoonse reflects its relative strenoth. The MFR test was 
given after 3, 6, 9, or 12 responses had been given correctly. Results 
clearly show that as number of correct responses for List 2 increases, 
number of correct response recalls for List 1 steadily declines. 
Briqgs (1957) did a more comprehensive study by manipulating both 
A-B and A-C list learnin~ and plotted RI as a joint function of the two 
variables. Amount of interpolated learning (A-C or transfer list) was 
defined in tenns of number of trials on the A-C list. Lists of 10 
paired adjectives were used. The orioinally learned A-B list was given 
either 2, 5, 10, or 20 trials. The A-C list was given either 0 (con-
trol), 2, 5, 10, or 20 trials. This was followed bv recall of the A-B 
list by the MFR method. Results showed that recall of responses on the 
A-B list increased as amount of oractice decreased. Results also 
showed that increasing the amount of A-C learning increased the amount 
of A-B extinction and lowered recall. Briggs used an extinction theory 
to account for the decline in recall of first-list responses as learning 
of second-list increased. 
However, Briggs, using his MFR technique, allowed for only one re-
sponse to the stimulus. Thus his data could support either an unlearn-
ing theory or a competition-dominance theory. In the experiment, ~ 
learned A-B and A-C. On the recall task, he was given the opportunity 
to produce only one response. It is possible that S then gave the dom-
inant response and still had available the non-dominant response. Be-
cause of the inadequacy of his instrument, Briggs did not have informa-
tion as to the availability status of the non-dominant response. 
Barnes and Underwood (1959) in a now classic experiment remedied 
this defect by introducing a modification of the MFR technique (MMFR). 
They were the first to investigate fonnally what happens to first-list 
responses and associations as a second list is acquired. The purpose 
of the study was to evaluate three theories concerning the "fate" of 
first-list associations in learning a second list. It is relevant here 
to present the three theories and the results and conclusions reached 
by Barnes and Underwood. The first theory was the unlearnino or ex-
tinction hypothesis. This theory was presented earlier in this oaper. 
The second theory was an independence or list differentiation hypothe-
sis. This theory proooses that the system of associations in the first 
list remains relatively intact during second-list learning and that as 
second-list associations are learned, an independent svstem of associa-
6 
tions is established for the second list. The third theory was a media-
tion hypothesis. This theory proposes that after first-list responses 
and associations are learned, the first-list response becomes a media-
tor for learning second-list responses and associations. 
Barnes and Underwood used A-B, A-C (A-C} and A-B, A-8 1 (A-B') 
paradigms. They modified the modified free recall (MMFR} of Briggs' 
study (1954) by stopoing grouos of is at different points in the learn-
.. 
ing of the second list and askinq them to attempt to recall first-list 
and second-list responses for each stimulus. The lists were eight 
--
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paired-associates with eves as stimuli and adjectives as responses. 
Both lists had the same stimuli. All Ss learned the first list to a 
crf terion of one perfect trial and four groups practiced the second 
list for 1, 5, 10, or 20 trials before the MMFR test. The procedure 
for the MMFR was written recall. The answer sheet had the eight stim-
uli printed on it and spaces to write the two responses associated with 
each stimulus. The Ss were told to write the responses as they came to 
mind makinq no attempt to recall one list first and then the other. Fol-
lowing this, Ss were asked to go through the responses thev had written 
and attempt to indicate whether they were from the first list or the 
second list. To be given credit, the response had to be correctly re-
called and identified with its proper list. Even when given a chance 
to occur on the MMFR test, first-list responses showed a decline as a 
function of second-list learning. Results from the study for the A-C 
paradigm supported an extinction or unlearning theory to account for the 
"fate" of first-list associations. Results for the A-B' paradfom sup-
ported a mediation theory without ruling out some unlearning of A-B 
associations. On the basis of this studv, the hypothesis has been gen-
erally accepted that as second-list acouisition is orogressing, the 
first list is being unlearned through a orocess of extinction. Consid-
erable research on unlearning followed the Barnes and Underwood (1959) 
study providing supporting evidence for extinction theory (Garshaf & 
Sandak, 1964; ~arshaf, Sandak, & Malinowski, 1965; Gogoin, 1963; 
McGovern, 1964) • 
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The unlearning-recovery hypothesis seemed then to account for the 
observed data more readily than the competition-dominance hyoothesis. 
Hence, it was qenerally accepted that a stimulus does not have two dif-
ferent resoonses associated with it at the same time. As second-list 
learning progresses, the first list is unlearned. The recovery asoect 
of the theory oro~oses that after a period of time, if first-list asso-
ciations are not obliterated comoletely, they will recover in strenqth 
and compete with second-list associations. This part of the theory is 
in agreement with ~cGeoch, the only difference being that ~cGeoch says 
that competition-dominance obtains throughout second-list learning 
whereas unlearninq-recoverv theory says that it obtains only in the re-
covery stage after first-list associations are initially extinouished. 
All of these theoretical positions paved the way for the modern 
formulation of associative interference theory which combines McGeoch, 
Melton, and Underwood (Martin, 1971). 
In a symbolic representation, the theory proposes that: 1) ~is 
learned as an associative of~ (A-B) in oriqinal learning; 2) .£is 
learned as an associative of~ (A-C) in a second task; 3) as A-C learn-
ing is taking olace, it weakens the A-B associations of the original 
learning so that these A-B associations become increasingly unavailable; 
4) as time elapses, A-B associations recover to some extent so that 
when A is presented, ~and C compete for emission~ and 5) the resoonse 
emitted in this recovery period, !!_or.£_, is detennined by the relative 
associative strengths of A-B and A-C. 
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As was noted, the MFR technique of Briggs (1954) for data collect-
ion was inadequate to determine if first-list responses were still 
available. Barnes and Underwood modified this technique by giving ~s the 
opportunity to give both first-list and second-list responses to the 
stimulus. Their data showed that first-list responses declined in recall 
during second-list learninq producinq a curve simi1ar to the familiar 
extinction curve. This confinned the Briggs' data and supported an 
extinction or unlearning explanation for the "fate" of list 1 responses. 
However, just as Briggs did not allow for two responses on the recall 
task {MFR), Barnes and Underwood did not allow for partial responses. 
Recent research, on the way in which responses are acquired and associ-
ated, suggests that the MMFR technique for measuring availability of 
List 1 responses is not sensitive enough (Crothers, 1962; Wichawut, 1970; 
Peterson & Peterson, 1959. 
Peterson and Peterson (1959) detennined the dependent probabili-
ties that letters would be correct given the event that the previous 
letter of a consonant syllable was correct. Thev regarded consonant 
syllables as a serial learning task. They hyoothesized that unrelated 
components would develop serial dependencies through repetitions until, 
as with familiar words, they become sinole units. Improved retention 
is attributed to increases in these serial dependencies. The data 
showed that with increasino repetitions, serial dependencies increase. 
These results suggest that the first letter of a consonant syl-
lable would be overlearned relative to subsequent letters and would be 
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more resistant to extinction. The MMFR technique allows only for the 
complete syllable to be scored correct on list l and List 2 recall. 
Hence, Barnes and Underwood can conclude only that the intact, complete 
responses from List 1 are increasingly unavailable as List 2 is learned. 
Their MMFR technique is not sensitive to partial responses which may 
still be retrievable durinq List 2 learning and either interfere with 
or facilitate transfer during initial, intermediate and/or final staqes 
of the transfer task. 
Crothers (1962) and Wichawut and Martin (1970) have shown that 
though paired-associate learning has been logically analyzed into two 
stages (Underwood, Runquist, & Schulz, 1959), as an element of one of 
the pairs is being learned, it begins to associate with the second of 
the pairs so that the second of the pairs becomes a mediator for the 
learning of the remaining elements of the consonant syllable being 
learned. In view of these findings, the first element of a consonant 
syllable would be overlearned in relation to the remaininq elements 
and would be more strongly associated with the second consonant syllable 
of a pair. It is ~ossible it could be evoked on a recall task as a 
partial response even thouqh the whole syllable is not available. 
As Solso (1969) puts it, Ss may retain only a fraction of the 
original resoonse item and use that fraction as a tactical cue during 
second list learninq. 
Until a more sensitive instrument is devised, a more complete ac-
count of the 'fate' of List l resnonses during List 2 learninQ than 
that provided by the Barnes and Underwood MMFR technique remains to be 
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given. 
In an experiment by Juno {1970)~ list 1 was partially learned be-
fore the second task was begun usina the A-C paradigm. The first list 
was continuously reinstated as the second list was being learned. In 
spite of the continuino oresence of the first list, the second list was 
learned. Jung suoqested that the first task was relativelv overlearr.ed 
before the second-list learning was initiated. He commented that this 
condition, in fact, more closely approximated what hapoens in transfer 
tasks outside the laboratory and that a process other than extinction 
must be sou~ht to explain how alternating lists can be learned without 
continually unlearnino one list in order to learn the other. 
Since Juno, in finding results directly contradictory to the 
Barnes and Underwood conclusion about the 'fate' of first-list responses, 
speculates that his data was influenced by the relative overlearning of 
the first list orior to the learnin9 of the second list, designs using 
overlearning or degree of learnino will be examined. 
Degree of Learninn Studies 
The degree of first-list learnina has been extensively studied as 
one of the variables influencing transfer (Atwater, 1953; Briggs, 1954, 
1957; James & Greeno, 1970; Jung, 1962; Mandler & Heinemann, 1956; 
Postman, 1962c; Solso, 1969; Spence & Schulz, 1965; Thune & Underwood, 
1943; Underwood, 1951). In these studies, overlearning or degree of 
learning has been defined in relative tenns as anything ranging from 
1 to 100% overlearning of the first list and in absolute tenns as any-
thing ranging from 1 to 100 trials of overlearning of the first list. 
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A number of these studies are directly relevant to the present study. 
Mandler and Heinemann (1956) studied overlearning using three-
place consonant nonsense syllables as resoonses and single inteoer 
numbers as stimuli. Ss were required to pronounce the three letters 
when responding. They used 10 grouos with 5 degrees of training. The 
training task consisted of four paired-associates learned to a criter-
ion of one errorless trial plus five de9rees of overlearning, o. 10, 
30, 50, and 100 trials, absolute values not based on the number of 
trials~ required to reach one errorless trial. The transfer task 
consisted of a mixed list of eight paired-associates, two pairs repre-
sentinq each condition. The paradigms studied were A-B, A-C; A-B, C-B; 
A-B, A-Br; and A-B, C-0, the last named beinq the control group. The 
criterion for the transfer task was two errorless trials or 20 trials, 
whichever came last. ~andler and Heinemann concluded from their data, 
based on percentages of errors in each condition, that the 50- and 
100-trial conditions provided training beyond the establishment of sta-
ble S-R connections. They found there was no consistent ne9ative or 
positive transfer for A-C, increasing positive transfer with increasing 
degree of first list learning for C-B and increasing positive transfer 
with increasing deoree of first-list learning for A-Br. Further, A-Br 
showed a significantly higher degree of positive transfer than C-B. 
The Mandler and Heinemann findings are contrary to subsequent 
findings. Both Jung (1962) and Postman {1962c} found negative transfer 
for A-C with Postman findinq increasi.ng then decreasing negative trans-
fer for this condition. Both found maximum negative transfer for A-Br. 
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Since Postman's study will be used subsequently in this paper to assess 
the meaninofulness parameter, it is useful to examine this study fur-
ther here. 
Postman (1962c) looked at the degree of first-list learning and 
experimental paradiqm. His ourpose was to measure transfer as a function 
of degree of first-list learning and relations between stimuli and re-
sponses. He defined massive first-list learning as 10/10 + 50% over-
learning and used a standard MMFR ouestionnaire to collect his data. 
Postman's results showed that all paradigms, A-C, A-Br, and C-B yielded 
negative transfer effects. The amount of negative transfer was greatest 
for A-Br, intermediate for A-C, and least for C-B. Performance on the 
second list improved as a function of degree of first-list learning but 
amounts of transfer did not change reliably. There was some evidence 
of progressive increases in negative transfer in A-Br relative to the 
other conditions. A-C increased in negative transfer and then decreased 
but there was no significant difference in amount of transfer. Results 
from the MMFR questionnaire showed that amount of negative transfer 
and extinction of first-list associations tended to be directly related. 
Postman concluded that for the A-Br paradigm, the positive factor 
of response learning is exceeded by the detrimental effects of associa-
tive interference since the strength of backward and forward associa-
tions increases with overlearning. He pointed out further that differ-
entiation of list membership develops slowly for the A-Br paradigm and 
is slowed further by overlearning. 
It is true that relative to other paradigms Postman tested with 
the exception of C-B, that the response learning stage is a positive 
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factor for A-Br since resoonses are the same as for the first list. 
However, Post~an used meaningful adjectives as responses so that the 
response learning stage was short for all paradigms including the C-0 
control condition. This gave A-Br little advantaoe because the re-
sponse components were probably well integrated prior to the experi-
ment. 
With meaningful responses, Ss in Postman's study took an average 
of 15 trials for first-list learning. With massive overlearning de-
fined as a relative value, 10/10 + 50%, Ss were given an average of 
seven trials for overlearning. Considering the absolute value used 
by Mandler and Heinemann, 50 and 100 trials, which produced stable, 
integrated responses, it is reasonable to question how stable Postman's 
first-list associations were. If negative transfer reflects the 
strength of competing responses, associative interference should in-
crease directly with degree of first-list learning. However, list dif-
ferentiation should also increase directly with degree of first-list 
learning. Given a stable first-list produced by a more stringent def-
inition of overlearninq, list differentiation could cancel out associa-
tive interference. Postman stated that the relative weights of re-
sponse competition and list differentiation would detennine an increase 
or decrease in negative transfer but concluded that there is 11 ••• no 
reason, however, to expect the specific transfer effects to shift from 
negative to oositive 11 (Postman, 1962c, o. 110). This conclusion, evi-
dently based on his own data, is derived from a desi~n which defines 
overlearning in a limited way. There may still be a question as to 
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whether a shift from negative to oositive transfer would occur with a 
well-integrated first-list associative system. 
There may be some question about the mixed list design used by 
Mandler and Heinemann (1956) relative to studies which showed contra-
dictory results (Jung, 1962; Postman, l962c). The transfer task con-
sisted of eight paired-associates, two each for each condition. This 
meant that there was a ratio of two pairs for the control condition to 
six pairs for the other conditions. Though Twedt and Underwood (1959) 
demonstrated the eouivalence of the transfer effects produced by the 
A-C and other transfer oaradiqms under mixed and unmixed list oroce-
dures, Battig (1965) has shown that b.v using an A-C naradigm and shift-
ing the ratio of A-C pairs to C-0 control pairs from two for A-C and 
six for C-0 throuqh four-four to six-two resoectively, transfer on ft.-C 
shifts from positive to negative. The results for A-C in the Mandler 
and Heinemann study mav reflect this ratio effect. 
Further, Ss, utilizinc:i an 'isolation effect' noted by Battig and 
Barry (1966}, may attend first to A-Br pairs since they recognize them 
immediately, then to C-0 control oairs since they are new, and only af-
ter that to A-C oroducing the characteristic ne~ative transfer effect 
in spite of overlearning. This could account also for the oositive re-
sults for the A-Br oaradigm. 
One more noint should be noted. Recent studies (James & Greeno, 
1970; Underwood, Freund, & Jurica, 1969) sugqest that varying the number 
of paired-associates or the number ot resoonses in an unmixed list pro-
duces differential effects in transfer. The discreoancy between the 
number of paired-associates used in the Mandler and Heinemann study, two 
pairs for each condition, and subseauent studies may be in some wav 
producing the difference in results. 
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Solso (1969) studied resnonse meaningfulness (!!!_) and overlearning 
in a mixed list desi9n usinq two levels of learning and two levels of 
m. After three transfer trials, A-Br showed oositive transfer relative 
to C-0 for both levels of m and both levels of degree of first-list 
learning. Solso introduced a new factor in addition to Postman's four 
factors (1962) to analyze and explain his results. These include: a) 
learning to learn; b) response learning; c) associative interference; 
d) list differentiation; and e) Solso's fifth factor, tactical learn-
ing. 
Solso sugqested that the relative influence of these transfer fac-
tors throughout List 2 oractice may change within the second list. As-
sociative interference is likely to be strongest during initial trans-
fer but to deteriorate as a dual function of m and non-reinforcement. 
He proposed that ~s employ different learning tactics throughout trans-
fer learning relative to the hypothesized modulation of associative in-
terference. In Solso's mixed list design, if ~s with first-list over-
learning find C-0 pairs difficult to learn, then they will attend to 
A-Br pairs in which they may not only transfer response items but al-
so inhibit first-list associations. This 'singling out' process would 
be somewhat comparable to Battig and Barry's "isolation" effect (1966) 
though now, according to Solso, ~s single out A-Br pairs instead of c-o 
pairs with low-m responses. The data supoorted the hyoothesis that 
tactical activity would produce a net result in reducing negative trans-
fer effects of associative interference common in the A-Br paradigm. 
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Inhibition and extinction mav be operating at different periods and 
with different relative strenqths throughout second-list learning. He 
s~99ests that even more arduous first-list learning may overcome nega-
tive transfer characteristics of ~-Br paradigm. 
The same questions may be raised about Solso's mixed list de-
sign as were raised about Mandler and Heinemann's (1956) design. The 
fact to be underlined here, however, is that Solso did replicate Mand-
ler and Heinemann's results usino his low-~ responses and produced re-
sults contradictory to Postman 1 s (1962c) results using his high-m re-
sponses. Solso differed from Mandler and Heinemann in his definition 
of overlearning. He used the relative measure of 9/9 + 100% whereas 
Mandler and Heinemann used absolute measures of 0, 10, 30, 50, and 100 
trials of overlearninq which, accordinq to their data, oroduced well 
integrated lists. There is reason to believe, that first-list learning 
defined in absolute tenns might produce positive transfer throughout 
second-list learning in the A-Br paradigm. 
Jung (1970) studied transfer effects under conditions of prevent-
ing unlearning of first-list associations by alternating first- and 
second-list learning. In this way, first-list learninQ was kept more 
or less constant. First-list learninq was carried to a criterion of 
6/9. Then second-list learning was introduced and presented for six 
trials in sinqle alternation with six trials of the reinstated first 
list. There was a significant difference between the experimental and. 
control conditions with a mean of 10.2 correct responses for A-C as 
compared to 24.7 for C-0. However, thouQh this reoresented considera-
ble interference from the reinstatement of the f;rst-11st, the reverse 
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was not true. There was no significant difference in oerfonnance on the 
six reinstated trials of the first list. 
It appears that in those studies in which first-list learning is 
carried beyond a criterion of one perfect trial, results are not in' 
complete accord with each other and with studies usino a criterion of 
one perfect trial. They are also difficult to interpret in tenns of an 
interference-extinction theory. 
It may be that the interference-extinction theory may relate to 
a narrowly specified design usinq the criterion of one oerfect trial. 
If so, this could account for the qrowing evidence mentioned previous-
ly that the interference-extinction theory does not adeouatelv predict 
extra-laboratory transfer results, since transfer tasks outside the 
laboratory are ordinarily preceded by massive repetitions of a first 
task resulting in a well-learned first task prior to the introduction 
of a second task. 
In addition, some studies which vary response meaningfulness us-
ing a criterion of one perfect trial and some studies which vary both 
response meaningfulness and overlearning oroduce transfer results which 
are not adequately predicted nor explained using the interference-ex-
tinction hypothesis. In a study usinq the A-C paradigm, low-!!!_ 
trigrams yielded barely negative transfer and hi9h-m trigrams produced 
very negative transfer (Junq, 1963}. Negative transfer gradually in-
creased over three levels of !!!_, low, medium, and hiqh, with high-m 
materials producing the greatest negative transfer {Merikle & Battig, 
1963). Jung (1963) concluded that the learnino of List 2 A-C associa-
tions appear to be more subject to interference from the reinstatement 
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of List 1 A-B associations when the responses are high in meaningful-
ness. He was unable to account for whv these results occurred contrary 
to his predictions. 
A closer look at Jung's study provides some insight into why low-m 
responses produce less associative interference on the transfer task and 
less negative transfer relative to the high-~ responses. The mean num-
ber of trials to criterion on List 1 for high-m was 10.50 as compared 
to 23.45 for low-m for A-C. The differences for all three paradigms in 
the study are significant as a function of level of m but not as a 
function of paradigms. Paired-associate first-lists using low-m 
responses take significantly more trials to criterion than first lists 
using high-~ responses. Though paired-associate learning has two 
stages, a response learning stage and an association learning staqe 
{Underwood, Runquist and Shulz, 1959; Postman, 1963), Martin (1965) 
has pointed out that as soon as one element of a paired-associate is 
learned, it begins to associate with the other pair. This is confinned 
in research (Crothers, 1962; Wichawut & Martin, 1971). Not only is 
there a response learning staoe in which all responses are learned pri-
or to the associative learr.ino stage, but also, during that response 
learning stage elements of the response are associating with the stim-
ulus. Low-m trigrams, with their longer response learning stage have 
a longer association learning staqe embedded in the learning of resoons-
es. Response elements are being associated with the stimulus even as 
responses arE still being integrated. Conceptually this would be 
viewed as three stages: 1) a response learning stage in which single 
elements of a trigram are inteqrated into a unit; 2) an intennediate, 
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overlapping stage in which response elements are being associated with 
the stimulus; and 3) an association 1earnina staqe following on the 
learning of all resoonse units in which the response unit is associated 
with the stimulus and becomes a paired-associate. 
Such overlappino associative learning would lend an advantage to 
low.m material relative to high-m material. Stronqer associations 
would be fonned via the associative learning overlap since low-m re-
sponses take lonoer to learn than high-~ responses. The paired-asso-
ciate with a low-!!!_ response would be more resistant to extinction 
and in addition, for such a list of paired-associates, list differen-
tiation would develop early in transfer. Since it is the relative weights 
of list differentiation and associative interference which are directly 
related to positive transfer, reduced negative transfer, or massive 
negative transfer {Postman, 1962), low-m trigrams would predictably re-
sult in less neqative transfer than hiqh-!!!_ trigrams. 
This interpretation is not in accord with Junq (1968) who, in at-
tempting to explain his 1963 results, suoqested that because hiqh-m re-
sponses are learned quickly, ~ oasses through the resoonse learning 
stage quickly and is able to concentrate on the association staqe. 
Thus, Jung said, stronger first-list associations are fonned for high.m 
responses and provide more interference durfno second-list learning. 
This in turn results in greater neoative transfer. Yet Postman {1963) 
has shown that decreasing negative transfer is directly related to in-
creasing recall of first-list associations and both are related to over-
learnfng on the first list. 
With the foregoing analysis in mind, the contradictory results 
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within studies and across studies usinq the A-C paradiqm aorear to be 
reconciled. When comparisons are made of the studies in which m is 
varied (Jung, 1963), deqree of learninq is varied (Mandler & Heinemann, 
1956; Postman, 1963) and both!!!. and degree of learning are varied (Solso, 
1969), there is a continuum of results from relative massive negative 
transfer to decreasing negative transfer (Jung, 1963; Postman, 1963) to 
neutral transfer (Mandler & Heinemann, 1956) to positive transfer 
(Solso, 1969). This aonears to be directly related to amount of first-
list overlearning of associations either in designs specifically ex-
amining the degree of learning parameter or in designs which used lev-
el of!!!. in which overlearninq or underlearning of first-list associa-
tions are embedded. In addition, decreasinq neqative transfer is direct-
ly related to increasing recall of first-list resoonses both of which 
are a function of amount of first-list learnino (Postman, 1963). Even 
with high meaningful resoonses, at the highest deqree of learning nega-
tive transfer decreases. Further, first-list associations are more a-
vailable. These findings contradict Jung's findings {1963) for high-!!!_ 
with a criterion of one perfect trial for List 1 and also contradict his 
explanation {Junq, 1968) that high-!!!_ produces stronger associations and, 
hence, greater interference on the transfer task relative to low-m. 
It appears that contradictory results in the studies reviewed are 
more readily reconciled when the relative stability of List 1 associa-
tions is examined than when the interference-extinction hypothesis is 
invoked. 
No study has examined specifically the effect of stable, well-in-
tegrated List 1 associations on transfer perfonnance and the 'fate' of 
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first-list associations during learning on the transfer task. 
Statement of the Problem 
In paired-associate learning, Barnes and Underwood (1959) found 
that as a second list was being learned, response items from List 1 
were being extinguished. Extinction of response items from List 1 
as List 2 is being learned is generally accepted as the 'fate' of first-
list in transfer theory. 
Yet, in a review of the literature on transfer, it appears that 
interference-extinction theory may account for or predict results ob-
tained from narrowly specified designs: 1) the extinction hypothesis 
has been found to be inadeouate in accounting for results in extra-
laboratory tasks (Jung, 1968; Postman, 1963a; Underwood & Ekstrand, 
1966); 2) those studies which involve meaninofulness of material and/or 
degree of learning have produced contradictory results {Jung, 1970; 
Mandler & Heinemann, 1956; Merikle & Battig, 1963; Postman, 1962~ Solso, 
1969); 3) the MMFR technique for collecting recall data may not be sen-
sitive to the recording of partial responses which may still be avail-
able after nominal responses become unavailable~ and, 4) the influence 
of the parameters of deoree of learninq and meaningfulness of material 
have not as yet been theoretically explained (Martin, 1965}. 
The study which gave the firmest support to the extinction hypo-
thesis (Barnes & Underwood, 1959) used the criterion of one perfect 
trial for first-list learninq. But overlearning studies show that, 
after one perfect trial is reached, initial overlearninq trials of the 
first list, begun 11T1Tlediately after reaching the criterion of one per-
fect trial, do not yield oerfect perfonnance. It is only after a num-
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ber of first-list overlearning trials are co~pleted that stable, con-
sistent perfonnance is achieved. A criterion of one perfect trial would 
seem to allow for only a partially nresent first list even before asso-
ciative interference and the postulated extinction can occur on the 
first transfer trial. It follows that the measurement of transfer effects 
in such a study, that is, the effects of stimulus and response inter-list 
relationships, is the measurement of the effects of an inconstant and 
indetenninate variation in the auantitv and ouality of inter-list 
relationshins. Since extra-laboratory tasks freouently involve over-
learning and stability on the first task Prior to learning on the sec-
ond task, a theory of extinction based on studies using a criterion of 
one oerfect trial should be found to be inadequate when anolied to ex-
tra-laboratory tasks. No transfer studies have been explicitly de-
signed to control for such indetenninate and unmeasurable variation of 
the crucial variables. 
In those meaningfulness and/or degree of learning studies which 
produced positive transfer effects for A-Br {Mandler & Heinemann, 1956; 
Solso, 1969) and neither clearly oositive nor clearly neaative effects 
for A-C (Mandler & Heinemann, 1956), the use of overlearning and level 
of m contributed in effect to the stability of the first list. However, 
since these two studies used mixed-list designs with only two pairs for 
each paradigm, their results cannot be cited as finn evidence of trans-
fer effects produced by first-list stability. 
In those studies which produced negative effects for A-Br and A-C 
(Jung, 1962; Postman, 1962c), the use of meaningful material and a less 
stringent definition of overlearning than the previous two studies 
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cited may have failed to produce the necessary constancy of the first 
list needed to study processes involved and to measure effects specific 
to inter-list relationships. 
The common technique used for testing the interaction between 
first-list availability and transfer effects has been either the MFR 
technique (Briggs, 1954, 1957) or the MMFR techniaue (Barnes & Under-
wood, 1959; Postman, 1963: Solso, 1969). These techniaues ma.v not be 
sensitive enough to determine availability of partial or sub-threshold 
responses. The MFR technique calls for only one nominal response from 
List 1 or List 2. It does not allow for a second response even if 
that response were available. The MMFR technique calls for two nomi-
nal responses, one from list 1 and one from List 2. It allows for both 
responses to be given if they are available and thus remedies the in-
adequacy of the MFR. However, in allowing for and crediting only the 
two nominal responses from both lists, it fails to test for the avail-
ability of partial responses from List 1 during the acquisition of 
Li st 2. 
The present study attempted to incoroorate improvements in the 
designs of these studies. An absolute value of 15 trials of overlearn-
ing was used to define massive overlearning. This value was arrived at 
by doubling Postman's averaoe of seven trials of overlearning. Low-m 
nonsense trigrams were used as learning materials. Such trigrams take 
longer to integrate and are more resistant to extinction. Both of 
these techniques used together were ~alculated to produce a stable, 
well-integrated and constant first-list response and association system. 
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An unmixed list with eight paired-associates for each paradigm 
was used to obviate differential results produced bv a) the ratio effect 
of number of pairs in the control group as compared to number of pairs 
in each condition and b) varying the number of pairs from more than six 
pairs to six pairs and fewer. 
Finally, a modification of the MMFR technique (3MFR} was used to 
collect recall data on the first list in an effort to use an instrument 
sensitive to the presence of oartial resoonses which would testify to 
the continuing availability of first-list responses. 
The present study was designed to examine the effect of well-in-
tegrated first-list oaired-associates and the 'fate' of first-list 
associates durinq the learning of a second list. It was predicted that 
massive overlearninq nroduces significantly better oerformance on the 
transfer task relative to nominal learninq and that recall of the first 
' list does not extinguish as transfer trials increase. 
CHAPTER II 
~ETH OD 
The effect of a stable, well-integrated first list on transfer and 
first-list recall was examined using three transfer paradigms: A-B, 
A-e; A-B, A-Br; and A-B, C-0. The establishment of an adequately in-
tegrated first-list response and association system was attemnted by 
using low-!!!_ trigrams and massive overlearnina defined as 8/8 + 15 trials. 
Lists 
Prior to the experiment, 60 ~s equally distributed amonq the three 
paradigms learned paired-associate lists of about 20%-30% AV (Archer, 
1960) eves for both S and R tenns. The ouroose of this initial studv was 
- - .... 
to detennine whether acquisition lists to be used in the experiment were 
of equal difficulty. 
Acquisition lists for each paradigm and the sin~le transfer list 
for all paradigms contained eiqht paired-associate low meaningful eves 
of about 20%-30% AV. The lists were randomly ordered with three differ-
ent orders of presentation for each list. Both S and R tenns had identi-
cal or aporoximately equal fl.Vs. Fonnal similarity was as low as oossible. 
Subjects 
Subjects were 144 colleae students enrolled in psychology courses. 
iwelve conditions were randomized in blocks of four and subjects were 
assigned to these conditions as they appeared in the laboratory. The 
twelve conditions were all possible combinations of two deorees of first-
list learninq, wassive over1earning defined as 8/8 + 15 trials (MOL) 
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and underlearning defined as 8/8 (UL); three paradigms (A-B, C-0; A-B, 
A-C; A-B, A-Br); arid two degrees of transfer learnino (3 trials and 6 
trials). 
Procedure 
Standard paired-associate instructions were read to Ss who were 
asked to spell their anticioated Rs. lists were presented on a Stowe 
drum at a 2:2 rate and a 4 sec. inter-trial interval. All Ss were 
required to reach a criterion of one nerfect trial on List 1. Followino 
the one perfect trial all ~s were qiven a 2 min. rest period. Then all 
Ss in the MOL condition learned List 1 for an additional 15 trials. Ss 
in the UL condition were started on the transfer task. ~s in MOL, after 
comoleting 15 trials bevond one perfect trial, were given a 2 min. rest 
period and were then started on the transfer task. 
Each of three grouos corresoonding to the three paradigms for both 
degrees of first-list learning practiced List 2 for three or six trials. 
This constituted six sub-grouos for MOL (C-03, C-06: A-C3, A-C6; and 
A-Br3, A·Sr6) and six sub-qrouos for UL (C-03, C-06; A-C3. A-C6; and 
A-Br3, A-Br6). When ~sin each sub-qroup comoleted either three or six 
trials on List 2, they were 9iven the 3MFR test for resoonse recall of List 
I. 
The 3MFR test for the A-C and A-Br paradigms contained the eight 
stimulus items from their resoective first lists which were identical 
with their respective second lists. These stimulus items had four blanks 
after each item. The 3MFR test for the C-D paradigm contained 16 stimulus 
items with four blanks after each item since the eioht stimuli in List 2 
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were different from the stimuli in List 1. 
~were reouested to write do\'m any resnonses from List l or List 2 
which came to mind in resnonse to a oarticular stimulus. They were told 
that if they did not remember a comnlete resoonse, they could write down 
any fraction of a resoonse, that is, a letter or symbol of that response, 
in the last two blanks. They were told further that if the fractional 
response helped them to remember the whole response, they should write 
the fractional responses in the last two blanks and then fill in the 
whole response in the first two blanks following the appropriate stimulus. 
Ss were instructed to write down all resoonses as the responses occurred 
to them and not to attempt to recall all resoonses from one list and then 
all those from the other list. 
All groups were given 4 min. to complete the 3MFR task. Following 
this, Ss were told to qo through the responses thev had written and to 
~ - -
indicate from which list the responses came bv writino 1 or 2 before a 
response. Ss were instructed further to write an_v additional responses 
which occurred to them whi 1 e they were assi ~mi no numbers. 
After Ss had completed the 3MFR, they were given a matching test 
for associative recall. For the matchino tests for all naradigms, 
stimuli were presented in one column and resoonses were presented in a 
second column. For the C-0 paradigm, since the stimuli and responses are 
different for List l and List 2, the stimulus column containec 16 
stimulus items and the response column contained 16 resronse items. 
The stimulus items were oreceded by numbers from l to 16 and the response 
items were preceded by blanks. Ss were instructed to show the correct 
pairing of stimulus and resoonse items bv writin~ the number of the 
stimulus item in the blank orecedin~ the response item with which it 
was associated. 
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For the ~-C paradigm, since stimuli are the same for List 1 and 
List 2 and responses are new for List 2, the stimulus column contained 
8 stimulus items and the response column contained 16 resoonse items. 
The stimulus items were preceded by numbers from 1 to 8 and the response 
items were preceded by blanks. Ss were instructed to show the correct 
pairing of stimulus and response items by writinq the number of the 
stimulus item in the blank precedinq the resronse item with which it was 
associated. Ss were reminded that each number would be used twice for the 
pairings from List 1 and List 2. 
For the A-Br matching tasks, since both stimuli and resnonses are 
the same for both lists, the stimulus column contained 8 stimulus items 
and the response column contained 8 response items. The stimulus items 
were oreceded by numbers from 1 to 8 and, since the response items were 
the same for both lists, but re-oaired, the response items were oreceded 
by two blanks. ~s were instructed to show the correct oairinq of 
stimulus and resoonse items from list 1 and List 2 by writing the number 
of the stimulus item in the blank preceding the resoonse item with which 
it was associated. ~s were reminded that each number representing a 
stimulus item would be used twice and that each response item required 
two blanks to show the nairings of the response with two different 
stimulus items. 
Ss were given 4 min. to match items. Following the comoletion of 
the matching test, ~s were told to 90 through the matched pairs and to 
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indicate from which list the pairing came by writing 1 or 2 after the 
matched pair. Ss were instructed further to write down any additional 
matching which occurred to them while they were assigning numbers. 
First-list Learnino 
CHAPTER III 
RESULTS 
The over all mean for all grouos on number of trials to reach a 
criterion of one perfect trial was 33.2 with a range of means from 31.5 
to 34.0. There was no significant difference among groups on trials to 
criterion for first-list learning (F= .047, df= 2/141). 
Transfer Effects 
Table l presents the means and standard deviations for correct 
responses for transfer oerformance for all 12 conditions (two degrees 
of learninq: massive overlearning (MOL) and underlearning (UL); three 
paradigms: C-0, A-C, and A-Br; number of transfer trials: three and six 
trials). Table 2 oresents the 2 x 3 x 2 analysis of the data in Table 1. 
Oeqree of learning shows a significant main effect (F= 10.94, 
df= 1/132, £.<.01}. As anticipated, ~s who oracticed the first list for 
fifteen trials beyond one perfect trial (MOL) showed better performance 
on the transfer task than Ss who practiced the first list to a criterion 
of one perfect trial. 
The number of trials practiced on the transfer task (~ist 2) al-
so showed a siQnificant main effect as would be exoected (F= 91.04, 
df= 1/132, £_<.001). ~s who practiced for six transfer trials gave 
more correct responses overall than Ss who nracticed for three trials. 
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TABLE 1 
Means and Standard Deviations for Correct Responses 
on Transfer After 3 or 6 Trials 
Paradigms 
A-C A-Br C-D 
Trials and Degrees 
x x x of Learnino s.o. s.o. 
MOL 3 .83 .28 2.58 1.61 1.58 
6 6.50 3.35 11.08 5.74 6.00 
UL 3 1.42 • 95 1.00 .82 1.42 
6 4.83 5 .12 5.67 2.00 4.08 
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S.D. 
1.38 
3.46 
l.38 
2.96 
r, 
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TABLE 2 
Summary of Results of 2 X 3 X 2 J!.na1ysis of Transfer Data 
Source Sum of Squares df r-Aean Sauare F 
Between Groups 
Main Effects 
Degree of Learning (DOL) 103.3610 1 103.3610 10.9368** 
Paradigm (P) 98.3749 2 49.1874 5.2046** 
Trials (T) 860.4443 1 860.4443 91.0455*** 
Interaction Effects 
DOL X P 60.8015 2 30.0907 3.1839* 
DOL X T 61.3611 1 61. 3611 6.4927* 
P X T 57.6804 2 28.8402 3.0516* 
DOL X P X T 7.0975 2 3.5487 .3754 " 
Within Groups 1247.5003 132 9.4507 
Total 2496.0000 143 
* p <.05 
** o <.01 
*** ! ~.001 
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Paradigms also showed a siqnificant main effect (F= 5.20, df= 2/132, 
!!_< .01). Ss who practiced on the P-Br paradigm gave the oreatest num-
ber of correct resnonses on the transfer task, with the A-C paradigm 
next highest, and the C-0 paradiom the least number of correct responses 
learned. 
The interaction between oaradigms and degree of learning was sig-
nificant (F= 3.18, df= 2/132, !!.< .05). With the number of correct re-
sponses combined for three and six transfer trials, ~s who overlearned 
List 1 were superior in oerformance on transfer to Ss who learned to a 
criterion of one perfect trial for all oaradioms with A-Br obtaininq 
the highest number of correct responses, C-D the next highest and A-C 
the lowest in the ~OL condition. In the UL condition, though all oara-
digms were inferior in perfonTiance to paradioms in the MOL condition, 
A-Br again had the hiqhest number of correct responses but C-D and A-C 
reversed oositions with C-0 showinq the least number of correct responses. 
Degree of learning x trials significantly interacted (F= 6.49, df= 
1/132, .2. <.OS). Though for both dearees of learninq more correct re-
sponses were obtained on the sixth trial than on the third trial, in-
spection of the data revealed that overlearninq produced a more raoid 
acceleration of learning from the third to the sixth trial than did un-
derlearninq for all oaradigms. 
The paradigms x trial interaction was also significant (F= 3.05, 
df= 2/132, .2. <.OS). Thouqh all naradigms showed more correct resoonses 
on the sixth trial than on the third trial, the A-Br oaradiqm showed a 
greater number of correct responses than either C-D or A-C on both trials 
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and in addition showed more rapid learning from the third to the sixth 
trial than either C-D or .1\-C. Further, though learninq nroceeded more 
slowly for A-C relative to C-0 and ~-Br up to the third trial, learn-
ing accelerated relative to C-0 so that A-C and C-0 reversed positions 
on correct number of responses for six transfer trials. Figure 1 pre-
sents this graphically. 
Interlist Intrusions 
Interlist intrusions were so few that no analysis was carried out. 
Modification of r.wodified Modified Free Pecall (3MFR) Data 
Since too little data was generated from the 3MFR, no statistical 
analysis could be carried out. 
Modified Modified Free Recall (MMFR) 
The means and standard deviations for all recall data are given 
1n Table 3. 
The surrrnary of results of the 2 x 3 x 2 analysis for List 1 is 
contained in Table 4. The graphic representation is shown in Figure 2. 
Recall data for MMFR List 1 showed a siqnificant main effect for degree 
of learninq F= 18.75, df= 1/132, £. < .01}. As expected, massive over-
learning produced better recall of List 1 responses than underlearning. 
The degree of learning x trials was also significant (F= 7.89, df= 1/132, 
£.-< .01). Ss who oracticed the first list to the criterion of one 
perfect trial before startinq the transfer task showed declining recall 
of List 1 responses as transfer trials increased. Ss who overlearned 
List 1 prior to starting the transfer task showed increasing recall as 
transfer trials increased. 
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TABLE 3 
Means and Standard Deviations for Correct Responses on MMFR and Matchin~ (M) for 2 Degrees of 
Learning (MOL and UL) and 2 Units of Transfer Trials (3 and 6 Trials) for List 1 and List 2 
Paradiqms 
A-C {II) A-Br (III) 
--
C-D (I) 
Degree of Type of 3 6 3 6 3 6 
Source Learning Reca 11 X - S.D. x - s.o. X - S.D. X - S.D. X - S.D. x -s.o. 
List 1 MOL MMFR 6.58 1.99 7.42 .76 7 .17 1.21 7.92 .28 6.75 1.21 6.92 l.52 
M 6.50 2.75 7.5 1.19 7.42 • 93 8.0 .oo 6.58 1.62 7.25 1.16 
UL MMFR 6.92 .95 5.75 1.83 6 .17 1.94 5.83 1.07 6. 17 1.69 5.58 1.04 
M 7.00 • 91 6.67 1.29 7.08 1.21 6.17 2.18 6.42 1.34 6.0 1.53 
A-C A-Br C-0 
List 2 MOL MMFR 1.50 1.50 2.92 1.97 2.67 1.74 4.75 2.77 1.75 .92 3.25 1.96 
M 2.58 1.85 3.58 1.98 2.33 1.84 4.67 2.95 2.67 2.05 4.42 2.21 
UL MMFR 2.25 1.30 2.58 1.26 .75 .72 2.58 1.39 1.75 1.05 2.08 1. 12 
M 3.00 1.29 3.08 2.30 • 92 1.55 2. 17 1.57 2.0 2.04 2.67 1.24 
,. 
w 
'-I 
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TABLE 4 
Summarv of Results of 2 X 3 X 2 Analysis of MMFR nata for List 1 
Source Sum of Squares df Mean Square F 
Between Groups 
Main Effects 
Degree of learning (DOL) 38.0278 1 38.0278 18.75 ** 
Trials (T) .2500 1 .2500 .12 
Paradigm (P) 5.2839 2 2.6319 1.30 
Interaction Effects 
DOL X T 16.0000 1 16.0000 7.89 ** 
OOL X P 3.8472 2 1.9236 .95 
T X P .7917 2 .3958 .20 
OOL X T X P 2.3750 2 1.1875 .59 
Within Groups 267.6667 132 2.0277 
Total 334.2222 143 
* 2- < .os 
** £ < .01 
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The summary of results of the 2 x 3 x 2 analysis for List 2 is 
contained in Table 5,. The graphic reoresentation is sho~m in Figure 3. 
The main effect for degree of learninq was significant (F= 8.01, df= 
1/132, .Q. < .01). Overlearning produced better recall of List 2 res-
ponses relative to underlearning. The main effect for trials was also 
significant (F= 19.29, df= 1/132, .Q. < .01}. As would be expected, more 
responses were learned by the sixth trial and therefore more responses 
were recalled. 
Degree of learning x paradigm showed a significant interaction ef-
fect (F= 5.36, df= 2/132, .Q. < .01). For the underlearnino condition A-C 
showed the best recall of responses with C-D intermediate and A-Br poor-
est. However, for overlearning, though A-C and C-D maintained the same 
relative positions, both were somewhat poorer on the number of responses 
recalled relative to A-Br. Massive overlearning facilitated recall for 
the A-Br oaradigm but did not have a facilitative effect on recall for 
A-C and C-D. 
Matchinq 
The means and standard deviations for matchino data are aiven in 
Table 3. 
The summary of results of the 2 x 3 x 2 analysis for list 1 is 
contained in Table 6. The qraphic representation is shown in Figure 4. 
The main effect for deoree of learning was siqnificant (F= 6.81, df= 
1/132, .Q. < .05). Overlearning produced better recall of first-list 
associations than underlearning. There was also a significant interac-
tion effect for degree of learninq x trials {F= 6.26, df= 1/132, !!_<OS). 
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TABLE 5 
Summary of Results of 2 X 3 X 2 Analysis of MMFR Data for List 2 
Source 
Between Grouos 
Main Effects 
Degree of Learning 
Trials (T} 
Paradigm (P} 
Interaction Effects 
DOL X T 
OOL X P 
T X P 
DOL X T X P 
Within r,rouns 
Total 
* ! L .05 
** ! L .01 
Sum of SQuares 
(DOL) 23.3611 
56.2500 
6.0972 
6.2500 
31.2639 
9.0417 
1.5417 
384.8333 
518.6389 
df Mean Scuare F 
1 23. 3611 8.01 ** 
1 56.2500 19.29 ** 
2 3.0486 1.05 
1 6.2500 2. 14 
2 15.6319 5.36 ** 
2 4.5208 1.55 
2 .7708 .26 
132 2.9154 
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TABLE 6 
Summary of Results of 2 X 3 X 2 Analysis of Matchino Data for List 1 
Source 
Between Grouos 
Main Effects 
Degree of Learning 
Trials (T) 
Paradigm (P) 
Interaction Effects 
OOL X T 
DOL X P 
T X P 
DOL X T X P 
Within Groups 
Total 
* .!!. .L .OS 
** I!. "'. 01 
Sum of Squares 
(DOL) 16.0000 
.4444 
9.5000 
14.6944 
5.1667 
1.5556 
.3889 
310.0000 
357.7500 
df Mean SQuare F 
1 16.0000 6.81 * 
1 .• 4444 • 19 
2 4.7500 2.02 
1 14.6944 6.26 * 
2 2.5833 1.10 
2 .7778 .33 
2 .1944 .08 
132 2.3484 
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on ~atching Test for Massive Overlearning and Underlearning 
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Ss who practiced the first list to the criterion of one perfect trial 
before starting the transfer task showed declining recall of first-
list associations as transfer trials increased. Ss who overlearned 
the first list prior to beginnino the transfer task showed increasing 
recall as transfer trials increased. 
The summary of results of the 2 x 3 x 2 analysis for List 2 is 
contained in Table 7. The graphic representation is shown in Figure 5. 
The main effect of degree of learning was si~nificant (F= 9.97, df= 
1/132, £. ( .01). Overlearninq produced better recall of second-list 
associations relative to underlearninq. In addition, there was a 
significant main effect for trials (F= 12.15, df= 1/132, £. < .01). 
The more transfer trials which were practiced, the better the recall 
of List 2 associations. 
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TABLE 7 
Summary of Results of 2 x 3 X 2 Analysis of ~atchin~ Data for List 2 
Source Sum of Squares df Mean Square F 
Between Groups 
Main Effects 
Degree of Learning (OOL) 41.1736 1 41.1736 9.97 ** 
Trials (T) 50.1736 1 50.1736 12.15 ** 
Paradigm (P) 7.7222 2 3.8611 .94 
Interaction Effects 
DOL X T 9.5069 1 9.5069 2.30 
DOL X P 22.3889 2 n .1944 2.71 
T X P 9.3889 2 4.6944 1.14 
DOL X T X P .0556 2 .0278 .01 r, 
Within Grouos 544.9167 132 4 .1282 
Total 685.3264 143 
* I!. L. .05 
** !L. .01 
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on Matching Test for Massive Overlearning and 
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CHAPTER IV 
DISCUSSION 
The results of the present study support the orediction that a 
stable first list, produced by massive overlearnino of low-m triqrams, 
yielded superior oerfonnance on transfer relative to underlearnina de-
fined by a criterion of one oerfect trial. Overall transfer perfonn-
ance under conditions of overlearninq was significantly better than 
perfonnance under conditions of underlearning. 
The following sources of transfer effects, applied to the two 
ordinarily negative transfer naradioms, can be used to account for 
the results: 1) learning to learn and warm-up; 2) response learning; 
· 3) associative interference; and 4) list differentiation. The first 
factor may be assumed to be eoual for all paradigms. The remaining 
factors rroduce differential effects denending on the inter-list stim-
ulus and response relationships in each paradigm. 
In the A-Br paradi~ both stimuli and resnonses are the same. 
The second factor, response learning on the first list, should produce 
superior oerformance on the second list throu~h resoonse savings rela-
tive to other paradigms in which resoonses are different on the trans-
fer task. This should occur in both the overlearning and underlearning 
conditions and should have an even oreater effect when low-m trigrams 
are used since learninq of such response material is more difficult 
and takes longer. However, associative interference, the third factor, 
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ordinarily retards learnino in the A-Br oaradigm. When the same re-
paired stimuli and resoonses from List 1 aooear during list 2 learning 
they evoke both forward and backward associations from List l and these 
associations contribute a double retardin~ effect on the learning of 
list 2. This usually offsets the facilitative effect of response sa-
vings. 
In addition, the greater the amount of first-list practice, the 
more interference ordinarily should occur durinq second list learning. 
However, under the conditions of this study, in which a stable first-
list associative system was established during first-list learning, 
associative interference was relatively offset through list differen-
tiation, the fourth transfer factor. Contrary to Postman's findings 
(1962), list differentiation developed early for A-Br and ~s were able 
to recognize and withhold first-list responses. This reduction of as-
sociative interference allowed resoonse savings to produce a facilita-
tive effect on the transfer task. 
In Postman's study, even in the condition of hiohest deoree of 
•. .... -
learning, A-Br showed increasinq neoative transfer. However, Postman 
used a relative measure, 10/10 + 50% overlearning of hiqh-m material. 
The present study used 8/8 + 15 trials of overlearning of low-m mater-
ial. The criterion for overlearninq doubled the average number of 
trials of overlearnina in the Postman study and low-m resoonses oro-
duced a longer resoonse learning stage relative to high-m responses. 
This methodology was aooarently successful in establishing a stable 
first list and in producing superior perfonnance for A-Br relative to 
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all other conditions. This findina concurs with Solso (1969). 
In the A-C paradigm, responses are different and stimuli are the 
same in List l and List 2. The second transfer factor should transfer 
no effects. The third transfer factor should transfer associative 
interference when the same stimulus appears in List 2 and evokes for-
ward associations from List 1. Such interference ordinarily retards 
learning in the A-C paradiqm. In the present study, the fourth fac-
tor, list differentiation developed early under conditions of over-
learning. Associative interference was relatively offset during List 
2 learning and its usually retarding effect was reduced. With associ-
ative interference reduced, A-C showed a greater number of correct re-
sponses relative to A-C in the underlearning condition and contributed 
to the overall suoerior performance in the overlearninq condition. The 
results for the A-C paradigm concur with Mandler & Heinemann (1956) 
who found neutral or sliqhtly positive transfer with overlearning. 
For C-0, more correct resoonses occurred in the overlearning 
than in the underlearnino condition on transfer. This result cannot 
be explained in tenns of transfer factors since both stimuli and re-
sponses are new in List 2. 
The main effect for trials and the interaction effect for degree 
of learning x trials are particularly relevant in interoret1ng the 
finding of suoerior oerformance on transfer under conditions of over-
learnfno. By the sixth transfer trial, all paradigms for both degrees 
of learning show more correct responses than for three trials. This 
would be expected. However, the degree of learning x trials analysis 
reveals that in the overlearninq condition, overall perfonnance for all 
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paradigms accelerates more rapidly than in the underlearnino condition. 
Massive overlearning is more effective in negating associative inter-
ference throuqh list'differentiation earlv in transfer. In addition, 
A-Br accelerates more rapidly relative to A-C and C-D. This can again 
be interpreted in tenns of transfer factors. With earlier list differ-
entiation resultinq from a relativelv stable first-list produced by 
low-m trigrams alone or low-m trigrams and overlearnino, associative 
interference is less effective or counteracted in underlearning and 
overlearning respectively. Resnonse savings, present only in A-Br, 
effect more raoid learning. 
The results of the present study also support the prediction that 
a stable first list produced bv massive overlearnino and low-m trigrams 
results in no decrease in recall of the first-list responses and associa-
tions as transfer trials increase. In addition to significantly better 
recall of first-list responses and associations for the overlearning 
condition relative to the underlearning condition, there was a signifi-
cant interaction between degree of learnino and trials. Overlearning 
produced increasing recall of both resnonses and associations from the 
first list and underlearning produced declining recall of first-list 
responses and associations. The findings for the underlearning con-
dition are in agreement with Barnes and Underwood (1959) who, using a 
criterion of one perfect trial, found that as transfer trials increase, 
recall of first-list responses become unavailable. 
The findings for the overlearning condition are consonant with 
Postman (1962). Recall of first-list increases ~nth amount of first-
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list learning and is directly related to increasin~ number of trials 
on the transfer task. 
Both the results of the present study and the results of Postman's 
study, namely, of a direct relationship between increasing recall of 
first-list resoonses and increasing transfer learning is contrary to 
the inverse relationship proposed by the extinction theory and support-
ed by Barnes and Underwood (1959). The relative weiqhts of associative 
interference and list differentiation produce an inverse relationship 
in a design using a criterion of one perfect trial for first-list learn-
ing and a direct relationship in designs using overlearning and a rela-
tively stable first list. Postman was unable to give an exnlanation of 
this phenomenon. In the present studv, the prediction stated only that 
first-list responses would not decline on a recall task. It is possible 
that responses are available early in transfer {third trial) but are 
suppressed due to competition between List l and List 2. As differ-
entiation develops quickly {sixth trial) available responses emerge. 
The rationale developed in suoportin9 a need for a more sensitive 
instrument than the MMFR forestalls any adequate explanation of why the 
3MFR did not qenerate data for analysis. The only explanation that can 
be suggested at this time is that the use of low-m trigrams and massive 
overlearning created such well-inteorated responses that in the under-
learning condition there was an all-eleMents-or-nothing phenomenon. 
In the overlearning condition, recall of the complete trigram was so 
uniformly high there was no room for partial responses. Future designs 
to test the relative sensitivity of the MMFR and 3 MFR could incorporate 
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both low-m and hiQh-m triorams and closelv oraded deqrees of learning. 
- .... - ... . . ~ 
More important future research might be directed toward determi-
ning at what ooint, between a criterion of one perfect trial for first-
1 ist and varying degrees of overlearning, the relationship between 
first-list recall and seco~d list learning changes from inverse to 
direct. Put another way, under what conditions do first-list responses 
remain available and under what conditions do they extinguish. This 
would require varyino levels of !!1_, which seems to have deoree of associ-
ative learninq embedded in the resoonse learnino staae, and deorees of 
learnino defined as number of trials fo11owino a criterion of one per• 
fect trial on first-list learning. The results would produce a matrix 
of results for transfer and first-list recall which could help to 
clarify the specific application of the extinction hypothesis and 
support a theoretical explanation of the influence of degree of learn-
ing and meaningfulness reducino them to a sinale variable. 
CHAPTER V 
SUMMARY 
This studv investioated the effect of a stable, well-inteorated 
... ,.> -~ 
first 11st on transfer and the 'fate' of first-list responses and as-
sociations. Low meaninaful trigrams and learning to a criterion of 
8/8 + 15 trials of over1earning were used to produce a stable first 
list. Underlearning was defined as learning to a criterion of one 
perfect trial. Three oaradigms were used: A-B, C-0 (new stimuli and 
new responses); A-B, A-C {old stimuli and new resoonses}; and A-6 1 A-Br 
(old stimuli and old resnonses re-paired}. Identical second lists were 
used for all paradi~ms. First lists were varied to rroduce the appro-
priate interlist stimulus and resnonse relationshios for each paradigm. 
Transfer learning continued for three or six trials after which a mod-
ification of the modified test of free recall PMFR) was administered. 
Following the 3MFR test, a matching test was administered for additional 
recall data. 
The overlearning condition oroduced sionificantlv sunerior ner-
formance on the transfer task relative to the underlearning condition. 
In addition, results showed that the overlearning condition facilita-
ted transfer from the third to the sixth trials to a greater extent 
than did the underlearning condition. 
Results from the recall data also confinned the orediction re-
garding the ava11abilitv of the first list during transfer. The re-
call of first-list responses and associations did not decline as transfer 
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learning increased. Recall was sionificantly better in the overlearn-
ing condition relative to underlearning. 
With an independent first-list association system established 
during first-list learninq usinq overlearning of low-m responses, 
list differentiation developed early in transfer, associative inter-
ference was relatively offset, and first-list responses and associations 
were more resistant to extinction compared to results in the under-
learning condition. 
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APPENDIX 
M.a.TERIALS USED FOR FIRST ANO SECOND LIST LE.ARNING 
C-D 
KYR·JIK 
CIH-BYQ 
SUW-NAX 
RIJ-KES 
MAQ-WUG 
OOJ-FUP 
GEF-CYB 
QES-HIW 
List 1 
A-C 
FIQ-KYR 
NYZ-CAQ 
QED-SUV 
VIH-RUX 
WEF-BYP 
BUW-OAX 
HYB-WUK 
JEV-TUZ 
LIST 2 
FIQ-YA.D 
NYZ-ZAH QEO-VUC 
VIH-LOJ 
WER-QYM 
BUW-GIY 
HYB-MEF 
JEV-XIT 
A-BR 
FIO-LOJ 
NYZ-VUC 
OED-XIT 
VIH-QYM 
WEF-ZAH 
BUW-MEF 
HYB-GIY 
JEV-YAO 
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